
MABCH, 1903. MONTHLY WEATHER REVIEW. 111 

$ 
.I * 

Days. 
5 .0  
5.0 
3.5 
4.0 
3.5 
4.6 
6.0 
5.6 
4.0 

both from the press and the people. As soon as information 
e m  be gathered a full report on the flood will be made.-I. Jf. 
Cline, Forecast Oficial. 

UHIUAQO FORXWAST DISTRIUT. 

Advisory messages were sent out as usual during the month 
to open ports on Lake Michigan in advance of approaching 
storms of considerable energy. The most severe storm of the 
month developed in the Southwest during the 21st, and moved 
alowly northeastward, reaching Lake Michigan on the 23d-24th. 
It WEB accompanied by snow and a westerly gale. Warnings 
were issued on the morning of the 23d, about twelve hours 
in advance of the storm; and, as no casualties of any kind were 
reported, it is probable that vessel masters profited by the ad- 
vices given. 

A cold wave developed in the British Northwest during the 
night of the 11-12th. Cola-wave warnings were ordered for 
North Dakota on the l l t h ,  and for South Dakota, Nebraska, 
Minnesota, and northwestern Iowa on the 12th. The cold 
wave was practically confined to these limits, although a de- 
eided fall in temperature occurred over the greater portion of 
the district. Another cold wave appeared in the British North- 
weat on the morning of the 18th, and gradually overspread 
the entire district, reaching the eastern limits on the morning 
of the 21st. Ample warnings of its approach were issued; 
shippers, railroads, and other transportation companies being 
notified well in advance.-H. J. Cox, Professor of Meteorology. 
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DENVER FOREUAST DISTRIUT. 

Severe weather prevailed in Wyoming and eastern Colorado 
from the 18th to the 23d, but  with this exception the concli- 
tions, as regards temperature and precipitation, were such as 
are commonly noted during March. 

The storm of the 18th, which was attended by snow and low 
temperatures in Wyoming and eastern Colorado, was forecast 
the preceding morning. This low area, which was persistent 
in the middle Plateau from the morning of the 12th until the 
night of the 17th, gave excessive cloudiness and an unusual 
amount of fog, but very little precipitation. Early in the 
morning of the 18th warnings of a cold wave, with high winds 
and snow, were sent to points in Wyoming and northeastern 
Colorado, and railroad interests were promptly advised. The 
snowfall was heavy, and being attended by a northerly gale, 
business and transportation were brought to a standstill, espe- 
cially in north-central Colorado. The low temperatures that 
followed were rather severe to range stock interests.-F. H. 
Brandenb ury, Forecast Oficia I .  
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SAN FRANUISOO FORECAST DISTRICT. 

The month opened with generally pleasant weather through- 
out California, quickly followed by a moderate storm over the 
northern portion of the State. Southwest storm warnings 
were displayed a t  Point Reyes a t  8 p. m. on the 2d, but were 
not verified. Warnings of high southerly winds were sent to 
stations in Nevada and southern California; high winds pre- 
sailed on the 3d and the warnings must be considered as late. 
A moderate depression over the Sierra caused general rains in 
California and snow in Nevada; in the vicinity of Los Angeles 
unusually heavy rains fell. Heavy frost occurred on the morn- 
ing of the 6th. Another disturbance prevailed on the coast 
on the Sth, and was also accompanied by generous rains 
throughout the entire State. Southeast storm warnings were 
displayed from Point Reyes to Eureka, and were verified, high 
southerly winds prevailing along the coast. On the 12th a 
rainfall of 2.32 inches was reported at  Eureka. A marked 
disturbance prevailed over California and Nevada on the 13th; 
rain fell over the entire State a i d  thunderstorms occurred in 
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the interior. The weather continued unsettled and showers 
fell on nearly every day in some portion of the State. A hail- 
storm occurred a t  SenFrancisco on the 16th. From the 17th 
to the 2ls t  the weather was fair. Another disturbance ap- 
peared over Nevada on the 23d and, as in previous cases, was 
accompanied by general rain. At  Los .Angeles a rainfall of 
3.32 inches was reported for the twenty-four hours ending 5 
a. m., 25th. The weather continued unsettled during the rest 
of the month. Southeast storm warnings were displayed from 
Point Lobos on the 27th, and were verified. The month as a 
whole was an unusually stormy one; the rainfall much exceeds 
that of an average March. No serious frosts occurred and the 
clamage to fruits was slight.--$. Cf. Ncddie,  Professor. 

PORTLAND, OREG.. FORECAST DISTRIOT. 

The storms of March passed inland farther south than usual 
and only one severe storm visited the North Pacific States 
during the month. It made its appearance over western 
British Columbia on the morning of the 9th, and storm warn- 
ings were immediately ordered at  all stations in the district. 
The gale reached its height about twenty-four hours later, 
when masimum velocities of 90 miles a t  North Head and 68 
miles a t  Tatoosh Island were recorded. Other storms occurred 
on the 6th, 26th, and 30th, for which warnings were displayed 
in time to be of benefit. Frosts were reported quite frequently 
during the last half of the month and were accurately fore- 
cast.-E. A .  Beds, Forecust Ojicial. 
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For graphic presentation of the movements of these highs 
and lows see Charts I and 11.-Gro. E. Hmt, Chirf Clerk, 
Forecast Division. 

RIVERS AND FLOODS. 

The river conditions during March were exceptional and 
noteworthy, and the month will always be memorable for the 
general character and widespread extent of its floods. While 
the precipitation was not excessive, except in Louisiana and 
southeastern Texas, get its periodic distribution was such that 
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floods, many of them dangerous and destructive, occurred over 
all watersheds east of the Rocky Mountains, except the Mis- 
souri, the upper Mississippi, and those of New England. The 
abnormally high temperatures (the average excess ranging 
from 3 O  to l2O) also contributed very materially to the flood 
production: The snows were quickly melted, adding their 
volume to the rainfall, and there was an absence, after the 
heavy rains, of the cold waves which are usually depended 
upon to check the rise of flood waters. It is also apparent 
that the proportion of run-off to rainfall was greater than 
usual, as the heavy and general rains of February had left the 
ground in such a thoroughly saturated condition that compara- 
tively little of the succeeding March rains was absorbed. 

The great flood in the lower Mississippi continued through- 
out the month, attaining higher stages than were ever before 
recorded. A full description of this flood, and those of the 
great tributary streams, the Ohio, Tennessee, Arkansas, and 
Red, will be published a t  a later time. 

The Wisconsin River was in flood during the second half of 
the month, as a result of the high temperatures and copious 
rains from the 16th to the 20th, and warnings were issued for 
the first time to towns along the river. Flood warnings along 
the Wisconsin River are of peculiar importance owing to the 
fact that comparatively low stages can cause great damage. 
In the vicinity of Portage, Wis., for instance, the Wisconsin 
and Fox rivers are but a mile or two apart, and levees have 
been constructed to  prevent the waters of the former river 
from flooding the Fox River Valley. These levees will retain 
but 1 2  feet of water, and the maximum stage reached at  Port- 
age during this flood was 11.1 feet. The value of the flood 
warnings is evident. 

The flood of March 1 in the Pittsburg River district was 
caused by the heavy rains of February 28, and the following 
report thereon was made by Mr. A. McC. Ashley, official tem- 
porarily in charge of the United States Weather Bureau ofice 
at Pittsburg: 

On the morning of February 38 the 8 a. m. reports from the Allegheny 
and Monongahela stations showed that a heavy rain, averaging about one 
inch, had fallen on both watersheds during the preceding twenty-four 
hours and that both the main streams and their numerous tributaries 
were rising rapidly. Special reports were called for from all up river 
stations, and it was announced on the weather map that from the reports 
already received a stage of over 30 feet was inclicated inside of twenty- 
four hours. 

With the turn of the barometer following the passage of the storm area 
that had caused the rain, this section was struck, about 11 a. m., by a 
violent northwest wind squall which prostrated telegraph lines in all cli- 
rections and seriously interfered with the receipt of special reports. No 
reports a t  all came through from Warren, Clarion, or Brookville, Pa., 
until the nest day, and all other special reports were delayed from one 
to six hours. The reports from Parker were of little value because an 
ice gorge, which broke shortly after 8 a. m., had raised the Allegheny at 
that place to an abnormally high stage a t  8 a. m., and with the passing 
out of the ice, the Parker stage decreased steaclily all day. When it 
is recalled that the Allegheny delivers twice as much water a4 the 
Monongahela, under similar conditions, the difficulties under which we 
labored will be appreciated. 

A t  5:15 p. m. the police departments of both cities were informed that 
the water would at least reach a 24-foot stage at Pittsburg early the 
following morning, but that  as both rivers were still rising a t  headwaters, 
an even higher stage was probable, and that all interests likely to  be af- 
fected should keep in touch with this office. This information was spread 
from house to house along the river fronts by the police and was also 
bullctined in the windows of the newspaper offices. Washington was 
notifled by telegraph. 

A t  9:30 p. m. a Anal forecast was issued predicting a stage of from 26 
to 28 feet by 8 a. N. of March 1, and all interests affected by 29 feet of 
water were advised to make preparations for that stage. 

A t  9:30 a. m., of March 1, telegranis were forwarded to  all displaymen 
in the Wheeling section to  the effect that  a stage of from 40 to  43 feet 
was probable in the Ohio at that  point by the following morning. The 
crest stage was 40.2 feet or 4.2 feet above the danger line. 

On the morning of March 1 the Monongahela, from headwaters to  
Lock No. 4, had begun to  fall, hut the Allegheny was still rising slowly 
at all points. Before we received the regular 8 a. m. reports the West- 
ern Union offices along the  Allegheny had been closed, it being Sunday, 
and it was impossible t o  secure specials during the day. We were then 

compelled to  depend entirely upon the rate of rise a t  Herrs Island Dam 
in advising local interests during Sunday, but we assured all who called 
that  the crest would not be above 29 feet on the Pittsburg gage. 

The following record of observations, in feet, will indicate the accuracy 
of the warnings disseminated: 

Pittsburg gage: February 28, 8 a. m., 7.9; 12 noon, 12.0; 2 p. m., 14.0; 
4 p. m., 16.0; 6 p. m., 17.5; 8 p. m., 20.0; 10 p. m., 22.0; 12 midnight, 
23.7. March 1, 2 a. m., 24.9; 4 a. m., 25.8; 6 a. m., 26.8; 8 a. m., 27.5; 
10 a. m., 28.0; 12  noon, 28.4; 2 p. m., 38.8; 3 p. m., 28.9, crest; 4 p. m., 
28.9, crest; 5 p. m., 28.9, crest; 6 p. m., 28.9, crest. March 2, 8 a. m., 
25.5; March 3, 8 a. m., 17.5. 

Wheeling gage: February 28, 8 a. m., 13.0; March 1, 8 a. m., 28.6; 
March 2, 8 a. m., 39.7; March 2, noon, 40.2, crest; March 3, 8 a. m., 
37.3; March 4, 8 a. m., 27.6. 

A conservative newspaper estimate places the local loss at  about 
61OO,OOO, more than half of this amount representing the wages of men 
temporarily thrown out of employment, and the balance the injury t o  
buildings and fixed machinery by mud and water. The newspapers also 
state that owing to  the timely warnings given out by the Weather Bu- 
reau all movable property in the low lying districts was removed to  a 
p1ac.e of safety in advance of the rise of the water. 

The New England rivers, and particularly the Connecticut, 
were at  fairly high stages during the latter portion of the 
month. The general rains over the watersheds from the 21st  
to tho 25th were responsible for the rise in the Connecticut. 
A stage of 32.8 feet was reached at  Wells River, Vt., on the 24th, 
and one of 23.3 feet a t  Hartford, Conn., two days later, not 
su6ciently high, however, to cause any damage. 

There were three freshets in the Hudson and Mohawk 
rivers; one on the 1st and 2d, when the ice went out; one 
from the 10th to the 14th, and one from the 23d to the 26th. 
The two latter were caused by the heavy rains that occurred 
within the days mentioned. During these freshets the in- 
creased facilities for the reception and dissemination of flood 
reports from the center a t  Albany were put to a practical test 
for the first time. Frequent reports were received from the 
substations and warnings issued whenever necessary. They 
were accurate and timely and mere well received by all inter- 
ested. Many commendatory notices were received regarding 
the new service and its benefits. 

Conditions along the Susquehanna River became threatening 
on the 9th and again on the 2313, necessitating the issue of 
warnings for moderate flood stages. The maximum stage 
reached was 24.4 feet a t  Wilkesbarre, Pa., 6.4 feet above the 
danger line. 

Nothing of interest occurred along the Potomac, although 
there were sharp rises on the lst, and from the 23d to the 
25th, caused by the same stormy conditions that produced the 
floods both to the northward and southward. 

There were two freshets in the James River; one on the 2d 
that caused a 12-foot stage at  Richmond, Va., without damage, 
as due notice had been given, and another on the 24th and 
25th, of which the following report was made by Mr. R. F. 
Young, ofticia1 temporarily in charge United States Weather 
Bureau ofice, Richmond, Va. : 

Reports of heavy rainfall were received from Buena Vista on the 22d 
and river and rainfall messages from Lynchburg and Columbia on the 
morning of the 23d. Based on the information contained in these reports, 
advisory warnings were issued at 10 a. ni. for a 12-foot stage locally and 
for Norwood and Scottsville, to be reached d'uring the nest twenty-four 
hours. 

In the afternoon messages were received from Buchanan, Buena Vista, 
Charlottesville, and Columbia, which indicated a higher stage than that 
named in the first warning, and at 9 p. m. a second warning waa issued 
for a stage of 15 feet to occur on the afternoon of the 24th. On the morn- 
ing of the 24th the information was given out to the steamship companies 
and others interested that the water would remain high during the 25th; 
again on the morning of the 25th a bulletin was issued stating that there 
would be a second rise during the late afternoon or night to about the 
same stage as  on the 24th, and that the water would fall slowly during 
the 26th. All the above information was promptly and effectually d i s  
tributed and was the means of preventing loss and much inconvenience 
to the steamship companies and other business interests along the river. 
All property subject to damage was removed during the 23d and no loes 
was sustained except the expense of such removal. 

Several vessels of the Old Dominion Steamship Company and the Clyde 
Line were detained at Norfolk lor several days on account of the flood; 

No damage of consequence was reported. 

c 
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the agents were kept informed twenty-four to thirty-six hours In advance 
ae to  the time the water would leave their wharfs sufaciently to permit 
of unloading vessels. The wharfs remained submerged until late in the 
afternoon of the 26th. 

The gage readings during the four days covered by the freshet were as 
follows: 23d, 8 a. m., 7.5 feet; 12:30 p. m., 9.2 feet; 6 p. m., 10.8 feet; 
midnight, 12.0 feet (unofilcial); 24th, 8 a. m., 12.7 feet; noon, 13.0 feet: 
6:30 p. m., 13.2 feet; 10 p. m., 13.9 feet (unomcial); 25th. 8 a. m., 13.0 
feet; 1:45 p. m., 13.1 feet; 6:30 p. m., 13.2 feet; 11 p. m., 14.0 feet (un- 
ofEcial); 26th, 8 a. m., 12.5 feet; 1:45 p. m., 10.5 feet. 

The floods in the Roanoke and Cape Fear rivers passed oE 
without unusual incident, although they rose above the danger 
lines a t  all points. At Weldon, N. C., on the Roanoke River, 
the maximum stage was 42.7 feet on the 26th, 12.7 feet above 
the danger line, and a t  Fayetteville, N. C., on the Cape Fear 
River, it was 50.5 feet, 12.5 above the danger line. Warnings 
were issued on the 22d for danger-line stages, and on the 23d 
for dangerous rises that would flood lowlands, etc. Warnings 
were also issued on the 30th for a moderate flood in the rivers 
of eastern North Carolina as a result of the heavy rains of the 
29th. 

The behavior of the rivers of South Carolina was described 
as follows by Mr. L. N. Jesunofsky, Official in Charge of the 
United States Weather Bureau office a t  Charleston, 8. C.: 

The streains in South Carolina were a t  abnormally high stages tluring 
March, 1903. The flood waters in the upper streams during February 
22, 23, 24, and 25 did not reach Smiths Mills, on the lower Pedee, and 
St. Stephens, on the Santee, until the 6th and 7th of March, rebpectively, 
as correctly forecast. 

The flood period6 on the Wateree, the upper Pedee, and the  Congaree 
were as follows: 1st to Bd, 22d to  25th, and the 30th and 31st. On the 
lower Pedee and the Santee they were a- follows: 6th to  9th. and 28th 
to 316t. The freshets from the  upper Pedee at Cheraw, S. C., were not 
expected a t  Smiths Mills until April 10; the flood waters from the Wateree, 
at Camden, and the Congaree, at Columbia, on the 30th and 31bt were 
not due to reach the Santee, at Ht.  Stephens, until April 10 or 11. 

There was a rise of 15.0 feet in the Wateree River at Camden during 
the 1st and 2d, to a gage reading of 27.0feet, or 3.0 feet above the danger 
line, on the 2d. The stream again rose rapidly from 8.5 feet on the 21st 
to 30.4 feet, or 6.4 feet above the point of danger, on the morning of the 
25th, and began to recede during the early morning of the 26th. Heavy 
precipitation in the upper catchment basin of the Wateree, during tlie 
night of the 29th, caused a ribe a t  Camden of 13.6 feet during the 30th 
and 31st, to  a gage reading of 27.6 feet, or 3.6 feet above the danger 
point, by 8 a. m. of the 31st. 

The Pedee, at Cheraw, rose 18.9 feet on the 1st and ad, with but little 
drift in the stream. The greatest and most pronounced rise occurred 
during the 23d, 234 and 24th. On the morning of the 21st the gage 
registered 5.8 feet; by 8 a. m. of the 24th the water reached a readiug 
on the gage of 33.8 feet, or 6.8 feet above the danger line, a rise of 
28.0 feet in seventy-two hours. Drift was running heavily during the 
23d and 24th. The stream remained practically stationary during the 
25th and 26th; receded 6.7 feet late during the night of the 26th to the 
danger line of 27.0 feet by the 8 a. m. observation of the 27th. There 
was a further rapid decline in the Pedee at Cheraw during tlie 28th, 29th. 
and up to noon of the 30th, when the stream began to rise rapidly, reach- 
ing a t  8 a. m. of the 31st a gage reading of 26 2 feet, or within 0.8 foot of 
the danger point. 

A rise of 10.3 feet was recorded at Columbia during the night of Fcb- 
ruary 38 and the morning of March 1 at a stage of 14.0 feet, or within 1.0 
foot of the danger line. The stream rose 21.5 feet, from a gage reading of 
2.4 feet on the 219t to 23.9 feet, or 7.9 feetabove thedanger point, at 6 p. m. 
of the 24th. There was a rapid decline during the 26th, 27th, and 38th: 
on the afternoon of the 29th the stream began t o  rise slowly; during the 
night of the 29th and morning of the 30th it robe 12.5 feet to  16.0 feet, or 
1.0 foot above the point of danger. Tliere was an additional rise of 3.4 
feet t o  a gage reading of 19.4 feet, or 4.4 feet above the danger point, at 
8 a. m. of the 31st. 

The flood waters at Cheraw, on the upper Pedee. during the 22d, 23d, 
Nth,  and 25th, reached Smiths Mills, on the lower Pedee, by the 31st, 
and produced a rise of 5.2 feet, during the 28th, 29th, 30th, and 31st, to  
a gage reading of 17.9 feeL, or 1.9 feet above the danger point, by the 
morning of the 31st. 
. The freshets at Camden, on the Wateree, and at Columbia, on the Con- 

xaree, on the 22d, 23d, 24th, and 35th, passed St. Stephens, on the San- 
tee, seaward, on the 29th, 30th, and 31st, raising that stream 6.6 feet, 
to a reading of 15.6 feet, or 3.6 feet above the danger line, by 8 a. m. of 
the 31st. 

No damage by the floods occurred so far as heard from, except the 
dmwhing of a few head of stock. The month throughout was highly 
favorable to the lumber in.terests. The freshets were forecast with a fair 

degree of accuracy. Navigation was uninterrupted and steamers carried 
more than the usual amount of freight. 

The floods in the Georgia rivers were not of serious charac- 
ter, although stages above the danger lines were noted at  
many places from the 23d to the 25th. Warnings were issued 
a t  the proper time from the centers a t  Atlanta, Augusta, and 
Macon, Ga., and reports have been received shoving that prop- 
erty in the latter district to the amount of perhaps $50,000 
was saved by the warnings, although the maximum stage of 
water recorclecl :it Macon was but 19 feet, 1 foot above the 
danger line. 

The floocls in the rivers of Alabama were caused by the 
heavy rains of February 27 and 28, in the Southern States, 
and the maximum stages were reached cluring the first five 
clap of March. Warnings were issued on February 28, and, 
as usual, were well verified by thc subsequent events. The 
floods, however, were not of grave character. 

The following report on the floods in the rivers of Texas was 
macle by Mr. E. H. Bowie, Ogcial in Charge of the United 
States Weather Bureau office a t  Galveston, Tes. : 

Within the time covered by the record5 of the Bureau for the State of 
Texas the winter rains have never before been so frequent and excessiTe 
as during the current beason. All out door work was practiually aban- 
doned during the months of December. January, and February on 
account thereof, and in man) sectiunh raila ay traffic was seriously inter- 
fered with on accvxiut o f  spreading road beds and other conditions dan- 
gerous to  lifo and pn,yerty. These frequent and excessive rains culmi- 
nated in a veiitable downpour o x  er practically the entirn State on the 
25th and 26th and immediate rapid rise5of the water iu the already over- 
burdened rix er channels. The rainfall, in inches, for these dates for sev- 
eral OP the  observation stations in the State is shown by the fullowing 
talilr. (See report of the Texas hection of the Climate and Crop Service 
for Frhruary, 1903.) 

The morning reports of March 26 bhowed excessive rains, and special 
river observations showed the following Gtages: Kopperl, 10 feet; Waco, 
20.2 feet, and Booth, 21 feet. On tliis information and the known exces- 
sive ritinfalls the following warning was isbued: 

(‘ Escessive rains have fallen over the entire drainage area of Brazos 
River within the past thirty-& hours. Rapid ribe in Rrazos and tribu- 
taries to and above danger line at all points from Waco north within the 
nest thirty-six hours. Heavy ribe will continue at M’wo ant1 points south 
duriug several days. Flood stage5 probable a t  practically all points on 
Brazos River and tributaries. Heavy rises in Colorarlr) am1 Trinity rivers 
alho indicated. 

This information w ah immediately diseminaterl by telegraph and mail 
and through the cooperation of the Southwestern Telephone and Tele- 
graph Company to  all bectionb that were thought liable to overflow. 

The river at Kopperl rose to  a iuasimuni height of 12 feet on the day 
that the warning was issued; the ribe at Waco was t e ry  rapid, from a 
stage of 13.2 feet the morning o f  the BlMi to 27 feet (luring the early 
morning of the 27t.11, which stage was 3 feet aliove the danger line. 
South of Waco, in consequence of the large amount of water emptied 
into the Brazou \JY itb principal tribntarie5, the rirr was very rapid and 
prolonged for several days and the area flooded was somewhat greatel 
than that of July, 190a. The flood crest mo\ecl slowly southward ani1 
pasbed Booth March 7, with a stage of 38.7 feet a t  that point. 

Railroads traversing the Brazos Valley were forced to subpend traffic 
for several days owing to high water, and all roacls were more or less 
affected thereby. A number of briclges were destroyed hy the floods on 
the smaller rivers, and in home instances iuinor losses o f  stock occurred. 
The loss of stock and movable property wah unquehtionaldy minimized 
1iy the timely receipt of the warnings. 

The floods were more or less general in other Texas rivers, the rises 
in the San Antonio, Guadalupe, Colorado, Trinity, Neches, and Sabine 
causing extensive inundation of lowlands and some loss of stock and 
movable property. 

The rivers of the Pacific coast rose steadily during the 
month, but no high stages were reached except in the lower 
Sacramento River where the danger line was touched on the 
last day of the month. As the annual rise of the Columbia 
River is of special interest at this time, i t  is thought that a 
brief discussion of this subject will prove of value. The fol- 
lowing article was prepared by Mr. E. A. Beals, Forecast Offi- 
cial in Charge of the Unitecl States Weather Biireau office a t  
Portland, Oreg., and was first printed in the report of the 
Oregon section of the climate and crop service for March, 
1903 : 

Please disheminate inforination for lienc’fit of public.” 
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Reports from the headwaters of the  Columbia and Snake rivers are to 
the effect that there was more snow in the mountains at the end of March 
than usual. The snow came early and was heavy during December and 
January, but light in February and March. It packed solid early in the 
season which insures slow melting, and abundant water for irrigation 
purposes is  anticipated during the coming spring and summer in eastern 
Oregon, eastern Washington, and Idaho. 

The annual rise in the lower Columbia River depends largely upon the 
temperatures during April and May. There is always snow enough in 
the mountains to  cause a flood, provided i t  melts quickly, but estimat.es 
as to the probable spring rise must necessarily be empirical in charact,er. 
In  1900 the high water at Portland, Oreg., was 17.8 feet on May 2U. The 
snowfall that  year was quite light over the entire drainage area. In 
1901 the highest stage at Portland, during the spring rise, w 
on June 3, and the snowfall was about the same as the year 
higher water of 1901 being clue t o  a hackwaril spring. In  1902 the highest 
water at Portland was 20.8 feet on dune 4, which is the same as tlie pre- 
vious year, and it occ,urred on nearly the same date. The snowfall dur- 
ing the winter of 1901-02 was considerably heavier than during the pre- 
ceding winter, and the spring was also backward. The reason that  t,he 
water did not reach a higher stage is clue to t.he fact that the melting of 
the snow was interrupted by several cool spells which checked t.he rise 
at high stages, and although the volume of water which 1)asserl out to 
sea was greater than in the previous year, the flood crest was no higher. 

Many of those reporting the depth of snow in the mountains this year 
have stated the amount to be about the same as dnring the winter of 
189EL99. The high water following at Portland t.hat season was 24.2 feet 
on June 23. It is thought that  with normal conditions during April and 
May the flood crest at Portland this gear will reach a stage of 34 feet 
about the middle of June. Should the melting be rapid and continue 

uninterruptedly the stage will be somewhat higher than 24 feet, but with 
marked cool spells intervening the stage will be R foot or two lower than 
the foregoing estimate. A stage of 24 feet at Portland necessitates a 
stage of about 43 feet at The Dalles, and 25 feet at Umatilla. 

The ice was entirely out of the rivers by the 27th of the 
month, that in the Red River of the North being the last to  
go. In the upper Mississippi River the time of breaking up 
was a few clays later than in 1902. No ice was reported below 
Keoliuk, Iowa. Navigation for Hhort trip boats was opened 
at  Iieokuk on the lGth, and at  La Crosse, Wis., on the 21st. 

The Penobscot River opened on the 12th, but running ice 
was reported as late as the 25th. The upper Merrimac and 
upper Connecticut opened about the Sth, and the ice passed 
down without causing any damage. The last ice in the Con- 
necticut River reported was at  Hartford, Conn., on the 10th. 

The highest and lowest water, mean stage, and monthly 
range at  171  river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart IT. The stations selected for charting are Reokuk, 
St,. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberlancl; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock on the Arkansas; and Shreveport, 
on the Red.-H. C'. FratiX*eti$eld, Forecmt Oficull. 

OLIMATE AND CROP SERVIOE. 
By Mr. JAMES BERRY, Chief of Climate and Crop Service Divison. 

from meteorological obsirvers and crop corresponhenL, of 
whom there are about 3000 and 14,000, respectively: 

Alabama.-The first part of March was continuously wet, the latter 
part, until the rain of the 29th, being more favorable. Farm work was 
very much delayed, though Considerable corn was idanted in uplands, 
some corn being up before the 31st. Very little cotton wab planted. 
Wheat and oats made very good progresh. In northern districtb peaches 
that escaped the February freeze were killed I )$  frosts of 25-2Bth, l J u t  in 
southern sections fruit was only slightly injured.-F. P. Chafee. 

Arkonam.--Rains and high waters during the first half of the nionLh 
delayed farm work; weather and condition of soil, except in ovr~flowecl 
districts, more favorable during last half, and rapid progress had been 
made in the uplands, but the lowland- were not in condition to wnrk. 
Very little preparatiou made for cotton planting. Upland wheat Iwtter 
than usual; that  in lowlands suffered considerable damage. Very few 
oats sown. Some Irish potatoes planted. Peach crop will he h h o l t ,  
though not a total failure. There promised to be an abundance of ap- 
ples and small fruits.-Edward B. Richards. 

Aritona.-The temperature was considerably below normal III the 
northern division and slightly below normal in the southern and westeru 
divisions. Good rains fell during the month over most of the territory, 
but the heaviest rains occurred generally toward the close of the month, 
and irrigation canals were running full of water. The cool weather re- 
tarded the growth of regetation somewhat, but the fa% orable conclitionb 
of moisture largely overcame the effect of cold weather, and crops gen- 
erally were in a promising condition at the end of the month. Feed on 
the ranges was generally good, and cattle were in fair t u  good condition.- 
hi. E. Blyatone. 

CuZiforntu-The warm weather and well-rlihtiiliuted rainfall during the 
month were very beneficial to all growing crops, and there was little in- 
jury to  young fruit by frost. Deciduous fruit trees were in full bloom 
at  the close of the month and gave promise of a heary yield. Wheat, 
barley, oats, and grass made rapid growth and were in excellent condi- 
tion. The grain acreage is larger than usual.-(?. H. Willson. 

Colorado.-Season backward: soil in good condition and plowing gen- 
eral the last week of the month. Seedingwheat, oats, spring rye. bailry, 
and alfalfa well advanced in southern counties. Fruit trees somewhat 
damaged by Februaiy freeze and some pruning necessary. (hrden  
planting begun. Range poor but starting nicely. Outlook unusanlly 
favorable for good and prolonged flow of water in Rio Graucle; froill 
other watersheds early flow promired to he much ltetter than last year's, 
but late flow less than usual, if not augmented by rainfall.-F. H. 
Branden burg. 

Florida.-Warm weather with frequent rains characterized tlie niontli. 
The excessive rains were more or less disastrous to the vegetable crop 
over the southern part of the State, where the yield of tomatneb will he 

The following summaries relating to the general weather and 
crop conditions during ~~~~h furnished by the directors 
of the respective sections of the Climate and Crop Service of 
the Weather Bureau; they are based upon voluntary reports 

le55 than one-half of former years. The wet weather damaged or de- 
layed all c r q s  on lowlands. On uplands the 
vouditions \r ere niore favorable. Corn made fair progress and melons 
xverp doing well. C i t r U b  trees and pineapples were very satisfactoq.- 
A.  J. i t f i t ~ h d .  

C:~orgacc.-Proniinent features of the month were high temperature, 
uloucliiiess, and frequent rains. There was a general absence of freezing 
temperature, the nionth, with one exception,-was the warmest March 
binre 1891. The precipitation in the northern sections WRS heavy, but 
in it few southwebteru counties it wab below the average. Excessive 
nioisture proved detrimental to farm work, plowing for corn and cotton 
an11 the planting of these crops being much hindered. The peach crop 
was seriously damaged l ~ y  the cold wave in February .4 .  B. hiurbuvy. 

Id(cho.--TVeather conditions favorable for farm work prevailed during 
March, and the month was nearly normal as to  temperature and precipi- 
tation. The winter weather was unfaT-orable for growth of grass on the 
stock ranges, but winter wheat was protected by snow and was in flne 
coiidition. There were heavy losses of sheep where not fed to  hay and 
grain. Fruit trees 
were in exceptii mally healthy and vigorous condition.-S. hf. Blanford. 

I/linoin.-ln the northern dihtrict the weather was unseasonably warm, 
and the growth of  grasses and meadows was greatly stimulated. Farm 
work wah retardeal on account of the soggy condition of the soil. The 
wheat crop in  the central dihtrict was promising: in the southern district 
it5 conclition w rls good, but somewhat uneven. Peach buds were seriously 
injured over the entire State. and probably killed in the central and north- 
ern dibtric.tb.-W)n. Q. Bzcrna. 

I)idinna.-Wheat, rye. and clover were in exeellent condition, except 
that a small wreage o f  wheat sown prior to September 25 showed effect 
of flit,&, and a small acreage was damaged by recent floods, and except, 

, that clover was slightly injured in a few localities by alternate 
zing an11 thawing. Plowing, sowing oats and clover, planting pota- 

toes, aud making gardens began- W. T. Blythe. 
loic~a.-The month was warm, with excess of cloudiness and fog, cau& 

ing the frost t u  thaw rapidly. The saturated condition of the soil and 
lack of drying weather rendered field work impracticable except in very 
dry and bandy soil. Grass started early, and all fall sown crops came 
through the winter in excellent condition. Farm stock were generally 
thrifty. --Johii R. 8uge. 

Kmaua.--b warm March, many fogs, and less wind than usual. Ground 
wet, retarding farm work. Wheat in good condition, an even stand, and 
groaing well. Some oats sown. Rye doing well. Early peaches, apri- 
i-uts, aud plums beginning to  bloom in the south.-2'. E .  Jmninp. 

A-entucliy. -Wheat was in excellent condition and very forward, and the 
outlook wab tlecideclly promising. Winter oats and rye doing well. The 
sowing o f  spring oats progressing. Tobacco beds sown late on account 
o f  wet weather. Very poor prospect for peaches, many killed by freezes 
in February and latter part of March; hardy varieties will probably bear. 
Other fruith doing well. Grass in fine condition and stock doing well. 
Farni w~)rlr much delayed by rain.-H. B. Heraey. 

Loitinianrc.-Farming operations were materially inteifered with by 
wet weather during the first and second decades of the month. More 

Much corn was replanted. 

The entire surplus hay crop has become exhausted. 


